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究生物信息学分析显示，OsDSR4基因 cDNA全长2 167 bp，包含一个 1 149 bp的开放阅读框(ORF)，编码
382个氨基酸，推测的蛋白中包含一个高度保守的DUF966结构域；表达模式分析表明，OsDSR4主要在水
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Abstract OsDSR4 is a gene of unkown function in DUF966 gene family, and the function of DUF966 family
genes have not been reported until now. In this study, the bioinformatic analysis showed that the cDNA of
OsDSR4 had 2 167 bp containing an open reading frame (ORF) of 1 149 bp, and it encoded a putative protein
of 372 amino acids with a highly conserved DUF966 domain. The gene expression profile analysis indicated
that OsDSR4 was expressed mainly in internode and leaf blade of rice(Oryza sativa L.), and it was repressed
markedly by drought, salt and cold stresses, and induced significantly by abscisic acid(ABA). OsDSR4 was
cloned using overlap extension PCR, and the fusion construct containing OsDSR4 was introduced into rice
(Oryza sativa L. ssp. japonica) by Agrobacterium- mediated transformation method. Thirty- two OsDSR4-
overexpressing transgenic plants were obtained and identified by PCR and qRT-PCR, which was demonstated
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育方面，DUF579家族基因 IRX15和 IRX15- L及
AtGXMT1参与了半纤维素木聚糖的合成，影响了拟
南芥次生细胞壁的结构建成(Jensen et al., 2011;
Urbanowicz et al., 2012)；DUF642家族基因 DGR1
和DGR2参与了拟南芥对抗坏血酸合成末端前体
L-GalL的响应，并互补表达影响着拟南芥叶的伸展













































全长为 2 167 bp，包含一个1 149 bp的ORF和一个
1 018 bp的 3′非编码区。OsDSR4基因编码 382个
氨基酸残基蛋白质，推测的蛋白质分子量为 41.85
that OsDSR4 had been integrated into rice genome and was overexpressed in some positive transgenic plants.
These results establish the foundation for further study of the precise function of OsDSR4.
































































Figure 1 The expression of OsDSR4 in different tissues





1: Root; 2: Stem internode; 3: Leaf blade; 4: Inflorescence; 5:
Stem node; 6: Leaf sheath; 7: Pulvinus; 8: Ligule. Among these
tissues, 2, 3, 5, 6, 7 and 8 represents the mixture of the first
three of stem internode, leaf blade, stem node, leaf sheath,
pulvinus and ligule, respectively; Reference gene:Actin, n=3; *
and ** indicates that significant difference was detected
between root and other tissues at P<0.05 or P<0.01, respectively
DUF966家族中一个胁迫抑制基因OsDSR4的表达分析及超表达转基因水稻的获得

























































Figure 2 The adversity expression profile analysis of OsDSR2 in rice seedlings
内参基因：Actin，n=3；**代表各胁迫处理样品与对照之间在P<0.01有显著性差异





Figure 3 OsDSR4-overexpressing trangenic rice
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胁迫的抑制表达(Huang et al., 2008b; Song et al.,
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图4 hptII基因特异引物PCR检测转基因植株
Figure 4 Identification of the transgenic plants by PCR with the specific primers for hptII gene
M：DL5000 DNA分子量标准；1：pH7WG2质粒(阳性对照)；2：野生型植株(阴性对照)；3~9，11，13~15，18~23：转基因阳性植
株；10，12，16~17：转基因阴性植株
M: DL5000 DNA marker; 1: pH7WG2 plasmid (positive control); 2: Wild-type plant(negative control); 3~9, 11, 13~15, 18~23:
The positive transgenic lines; 10, 12, 16~17: The negative transgenic lines
野生型植株和不同转基因株系
Wild-type plant and different transgenic lines
图 5 qRT-PCR分析超表达转基因植株中OsDSR4基因的
表达水平
Figure 5 OsDSR4 expression level in the OsDSR4- overex⁃
pressing transgenic lines as determined by qRT-PCR
WT：野生型株系；Tn：转基因不同株系；Actin为内参基因，n=3
WT: Wild-type plant; Tn: OsDSR4-overexpressing transgenic
lines; Reference gene: Actin, n=3
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总 RNA，RNA 样品经过 DnaseⅠ (RNase free)
(TaKaRa,大连)消化去除基因组DNA污染后，按照












A拼接前 3个外显子片段，利用 OsDSR4-4- S和
OsDSR4-5-A拼接后两个外显子片段，最后用引物
OsDSR4-1-S和OsDSR4-5-A拼接OsDSR4基因的完
整 ORF。PCR反应体系为：10×PCR buffer 2 μL,
dNTP 2 μL，上、下游引物(10 μmol/L)各 1 μL，DNA
表1重叠延伸PCR扩增OsDSR4基因所用引物




























The first extron amplification
第2外显子扩增
The second extron amplification
第3外显子扩增
The third extron amplification
第4外显子扩增
The fourth extron amplification
第5外显子扩增
The fifth extron amplification
下划线部分为相连引物间的重叠区域
The parts of primer underlined indicate the overlapping regions of adjacent primers
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模板2 μL，pfu DNA聚合酶0.2 μL，ddH2O 11.8 μL；反

















PCR反应体系为：2×PCR TaqMix 5 μL，引物(10 μmol/
L)各0.5 μL，DNA模板1 μL，ddH2O 3 μL；反应条件：









荧光定量 PCR的反应体系为：SYBR® Premix Ex
TaqTMⅡ 10 μL，上、下游引物(10 μmol/L)各0.4 μL，
ROX Reference Dye 0.4 μL，cDNA 模板 2 μL，
ddH2O 6.8 μL；反应条件：95℃ 30 s，95℃ 5 s，60℃
30 s，40个循环，在每个循环72℃延伸最后5 s进行
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